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(54) FUNCTIONAL COATING COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a functional coating composition capable of easily coating in a 
preferred thickness, easily forming a coating film having solidity and excellent in functions such as heating 
resistance, antistatic characteristic, electromagnetic shielding property, or the like. 

SOLUTION: This functional coating composition is prepared by blending carbon nanotubes and/or carbon 
microcoil with either of the following coating film forming components; (Da composition containing an 
organopolysiloxane as a main ingredient and a crosslinking agent comprising a functional side chain- 
possessing organosiloxane and a curing catalyst; (2) a composition containing ceramic particles and a 
solvent for high heat; (3) a solution of perhydropolysilazane in an organic solvent; (4) a glycidyl ether-type 
epoxy resin prepolymer prepared in the presence of metal oxide powder. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The functional coating agent constituent characterized by blending either or the both sides of a carbon 
nanotube and a carbon micro coil with a coat plasticity component. 

[Claim 2] The functional coating agent constituent according to claim 1 characterized by a coat plasticity 
component being the thing of 1 chosen from following (a) - (d). 

(a) The constituent with which the ORGANO silpxane and curing catalyst which use organopolysiloxane as 
base resin and have a functionality side chain as a cross linking agent in it were blended. - . 

(b) The constituent with which the solvent for high temperature was blended with the ceramic particle. 

(c) The organic solvent solution of perhydro polysilazane. 

(d) The prepolymer which use the glycidyl ether mold epoxy resin of low molecular weight under existence of 
metallic-oxide powder, and the catalyst was made to react, and was prepared. 

[Claim 3] The functional coating agent constituent according to claim 1 or 2 whose blending ratio of coal of 
either a carbon nanotube and a carbon micro coil and both sides is 1 - 20 weight section to the coat plasticity 
component 100 weight section. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the functional coating agent constituent using a carbon 
nanotube or a carbon micro coil. It is related with the functional coating agent constituent which can form the 
coat equipped with many functions, such as the outstanding resistance febrility and static-free nature, 
electromagnetic wave shielding, and electric-field shielding nature, in more detail, and applies to desired 
thickness easily and can form a strong coating coat. 
[0002] 

[Description of the Prior Art] Considering as the composite for structural materials which compounds them and 
has functions, such as conductivity, thermal conductivity, and electromagnetic wave shielding, from the former, 
using inorganic polymer, such as organic polymers, such as a polyamide, polyester, a polyether, and polyimide, 
or glass, and a ceramic ingredient, etc. as a matrix, using a carbon nanotube as a grant element of functions, 
such as conductivity, thermal conductivity, and electromagnetic wave shielding, is known. Moreover, it is also 
known that a carbon micro coil will be used for an electromagnetic shielding material etc. However, neither the 
coating agent constituent which used the carbon nanotube or the carbon micro coil as the functional grant 
element, nor the coating agent constituent which can form a coat with the strong thickness of arbitration in a 
base easily also in it is yet proposed. To expect to use in many fields, considering the unique property, and to 
use a carbon nanotube or a carbon micro coil for the field of a functional coating agent as one of them is 
desired. Especially, it can apply to homogeneity easily by desired thickness, and offer of the functional coating 
agent constituent using the carbon nanotube or carbon micro coil which can form a uniform and strong coat 
easily is desired. 
[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is in view of the above-mentioned 
conventional situation to offer the functional coating agent constituent using a carbon nanotube or a carbon 
micro coil equipped with many functions, such as the outstanding resistance febrility and static-free nature, 
electromagnetic wave shielding, and electric-field shielding nature. 

[0004] Furthermore, the purpose of this invention is to offer the functional coating agent constituent using the 
carbon nanotube or carbon micro coil which can apply to homogeneity easily by desired thickness, and can 
form a uniform and strong coat easily in addition to many above-mentioned functions. 
[0005] 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem, this invention is 
characterized by considering as the functional coating agent constituent which blended either or the both sides 
of a carbon nanotube and a carbon micro coil with the coat plasticity component. 

[0006] Furthermore, as a result of this invention persons' inquiring wholeheartedly, when blending either or the 
both sides of a carbon nanotube and a carbon micro coil with it using the coat plasticity component which forms 
the specific nature coat of the ceramics, it found out that it could apply to homogeneity easily by desired 
thickness, and the purpose of forming a uniform and strong coat easily could be attained. 

[0007] That is, the functional coating agent constituent concerning this invention is characterized by the above- 
mentioned coat plasticity component considering as the functional coating agent constituent which was chosen 
from following (a) - (d) and which is the thing of 1 . 

(a) The constituent with which the ORGANO siloxane and curing catalyst which use organopolysiloxane as 
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base resin and have a functionality side chain as a cross linking agent in it were blended. 

(b) The constituent with which the solvent for high temperature was blended with the ceramic particle. 

(c) The organic solvent solution of perhydro polysilazane. 

(d) The prepolymer which use the glycidyl ether mold epoxy resin of low molecular weight under existence of 
metallic-oxide powder, and the catalyst was made to react, and was prepared. 

[0008] 

[Embodiment of the Invention] As a coat plasticity component which blends either or the both sides of a carbon 
nanotube and a carbon micro coil, organic system polymers usually used, such as alkyd resin, acrylic resin, a 
urea resin, an epoxy resin, phenol resin, amino alkyd resin, melamine resin, polyvinyl acetate, a polyvinyl 
chloride, and polyurethane, an inorganic system polymer, etc. can be used, and it is not limited especially. 
[0009] Also in it, as a coat plasticity component of this invention, first, organopolysiloxane is used as base resin 
and the constituent (it is called an "organopolysiloxane constituent" for short below) with which the ORGANO 
siloxane and curing catalyst which have a functionality side chain as a cross linking agent in it were blended is 
used preferably. As for the organopolysiloxane of base resin, in this organopolysiloxane constituent, what has a 
methyl group or a phenyl group is desirable. As a cross linking agent, the ORGANO siloxane which has 
functionality side chains, such as an alkoxy group, an acyloxy radical, and an oxime radical, is desirable. As a 
curing catalyst, the organic compound and halogen containing metals, such as Zn, aluminum, Co, and Sn, are 
desirable. Moreover, this organopolysiloxane constituent is a silicon component Si02 It is desirable to contain 
40% or more by conversion, and it does not contain a solvent, water, or a hydroxyl group. Moreover, this 
organopolysiloxane constituent also hardens low-temperature heating and ordinary temperature desiccation, and 
forms the ceramic coat which was excellent in adhesion hard. Moreover, the functional group of the oregano 
polysiloxane of base resin changes with the moisture in air to a hydroxyl group in response to hydrolysis first, 
then the functional group of the ORGANO siloxane of a cross linking agent attacks the hydroxyl group of this 
oregano polysiloxane, the hardening device also receives an operation of a curing catalyst, and it is considered 
that a dealcoholization reaction forms a lifting and the high-molecular-compound slack polysiloxane hardening 
object of the three-dimensional structure. It becomes a metal alkoxy condensate by the so-called sol-gel method. 
As an example of this organopolysiloxane constituent, the heat loess glass (HEATLESS GLASS) (trade name) 
of homer technology incorporated company sale etc. is mentioned. In the above-mentioned organopolysiloxane 
constituent, other compounds, such as a particle of silicone resin which has the in-between structure inorganic 
[ which the methyl group of a piece combined with the silicon atom ], and organic, by the network structure to 
which siloxane association was extended to three dimensions, can be added if needed. As an example of the 
silicone resin which has the in-between structure the above-mentioned inorganic one and organic, the toss pearl 
(trade name) of the Toshiba Silicone, Inc. sale etc. is mentioned. 

[0010] As other one of the coat plasticity components preferably used by this invention, the constituent with 
which the solvent for high temperature was blended with the ceramic particle is used. Alcohols solvents, such as 
a butanol and isopropanol, etc. are mentioned as an example of the solvent for high temperature in this 
constituent. Moreover, although ceramic particles, such as an alumina, aluminum, a zirconia, fused silica, a 
pearlite, and a mullite, are mentioned and the particle size can be suitably chosen as an example of a ceramic 
particle if needed, generally a number - 10 micrometers of numbers are suitable. That with which specific 
gravity blended the solvent for high temperature of the whole coat plasticity component so that it might become 
two to about three is used suitably. As an example of the constituent with which the solvent for high 
temperature was blended with this ceramic particle, the Heat System Reserch & Industry red proof (trade name) 
etc. is mentioned. 

[001 1] The organic solvent solution of perhydro polysilazane is used as one of the coat plasticity components of 
further others. Perhydro polysilazane is a ceramic precursor by which a structure expression is expressed with 
[SiHa NHb] n (l-3b of a are 0 or 1 among a formula.). This perhydro polysilazane can obtain the oligomer of 
comparatively high molecular weight with few (pyridine complex methods) and low-molecular-weight annular 
solids by compounding via complexing of dichlorosilane and the pyridine in a solvent. Although the actual 
molecular structure is complicated, the number average molecular weight containing many irregular annular 
sections is thousands of oligomer. This perhydro polysilazane is converted into the ceramics by calcinating after 
applying to a base front face, and when it calcinates under the ambient atmosphere according to atmospheric air 
or it, it is converted into silica glass (Si02). As an example of an organic solvent, aromatic hydrocarbon 
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solvents, such as benzene, toluene, and a xylene, are mentioned, and a xylene is used preferably especially. 
Although it can choose suitably if needed, since the concentration of the perhydro polysilazane in an organic 
solvent solution becomes being high concentration with the shape of a starch syrup and is inferior to 
workability, let it be the range which has viscosity suitably. As an example of this perhydro polysilazane, the 
TONEN polysilazane (trade name) by TONEN CORP. etc. is mentioned. Moreover, fillers, such as a 
magnesium oxide and silicon carbide, etc. can be blended with the organic solvent solution of this perhydro 
polysilazane if needed. 

[0012] Use the glycidyl ether mold epoxy resin of low molecular weight, a catalyst is made to react to the 
bottom of existence of metallic-oxide powder as one of further others which is that of a coat plasticity 
component, and the prepared prepolymer is used. This prepolymer can be obtained by the following 
manufacture approach according to the publication of the examples 1 -5 of an international public presentation 
number W No. 090/08168 official report. First, the glycidyl ether mold epoxy resin and catalyst of low 
molecular weight are supplied to a reaction container, and it is made to react to the bottom of heating. Next, 
heating is continued throwing in metallic-oxide powder and stirring in a reaction container, a reaction is 
terminated after a duration, and a prepolymer is obtained. As a glycidyl ether mold epoxy resin of low 
molecular weight used in manufacture of this prepolymer, the diglycidyl ether of resorcinol, the diglycidyl ether 
of bisphenol A, etc. can be mentioned. Moreover, as a catalyst, 2-ethyl-4-methylimidazole, 2-methylimidazole, 
4-methyl imidazole, etc. can be mentioned. Furthermore, as metallic-oxide powder, although there is especially 
no limit, silica powder, alumina powder, and magnesia powder are used preferably. Moreover, the SERAPURO 
tex made from NIKKEKO, Inc. (trade name) etc. can be mentioned as an example of this prepolymer. 
[0013] next, well-known as the carbon nanotube used by this invention, or a carbon micro coil — a carbon 
nanotube and a carbon micro coil can be used variously. Generally, a carbon nanotube is 2-70nm in outer 
diameter which consists of carbon, and die length is 102 of a diameter. It is the thing of the shape of a hollow 
fiber of the shape of a cylinder which is more than twice, and is obtained by the vapor-phase-cracking reaction 
of carbon content gas, the arc discharge method using a carbon rod, a carbon fiber, etc., etc. Moreover, the end 
configuration does not interfere, even if it does not necessarily need to be cylindrical, for example, the shape of 
a cone etc. is deforming. Furthermore, the end may be opened also with the closed structure or whichever is 
sufficient as it. As an example of the carbon nanotube used preferably, it is Graphite by the high peri-on 
KATARISHISU international company. Fibrils-Grades BN (trade name) etc. is mentioned. Generally, the fiber 
diameter which consists of carbon is 0.05-5 micrometers, a coil outer diameter is 2 to 10 times the fiber 
diameter, and a carbon micro coil is the thing of the coiled form fiber whose number of turns are 5 / coil outer 
diameter (micrometer) - 50 / coil outer diameter (micrometer) per 10 micrometers, and is obtained by the vapor- 
phase-cracking reaction of carbon content gas. In operation of this invention, a carbon nanotube and a carbon 
micro coil can also be used together, and the concomitant use rate can be chosen suitably if needed. Moreover, 
although the blending ratio of coal to the above-mentioned coat plasticity component of either a carbon 
nanotube and a carbon micro coil and both sides can be chosen suitably if needed, generally, 1-20 weight 
section is suitable for it to the coat plasticity component 100 weight section, and it is 5 - 10 weight section 
preferably. 

[0014] Preparation of the functional coating agent constituent of this invention can be performed by mixing 
suitably either of the various above-mentioned coat plasticity components, and either or the both sides of a 
carbon nanotube and a carbon micro coil using well-known mixed means, such as a Henschel mixer, an opening 
roll mixer, and the Banbury mixer. 

[0015] The obtained functional coating agent constituent can prepare a paint film with desired uniform 
thickness in a desired base front face easily by the well-known methods of application, such as a spin coat 
method, the dipping coat method, a spray coating method, the bar coat method, the roll coat method, and print 
processes. It is not necessary to restrict especially the base that applies the functional coating agent constituent 
of this invention, and it can choose the base of the various quality of the materials suitably. 
[0016] Moreover, it is made to harden or dry and let the paint film of the functional coating agent constituent of 
this invention applied to the base be a coating coat. The conditions of this hardening or desiccation can be 
suitably chosen according to the class of coat plasticity component to be used etc. 

[0017] A stronger coating coat can be obtained by using the functional coating agent constituent which contains 
the coat plasticity component of (a) - (d) especially. It is appropriate for the hardening conditions in that case in 
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(a) and (b), to hold at 100-600 degrees C in (c), and to hold at 80 degrees C by ordinary temperature -120 
degree C, for 4 hours for 1 hour for 1-24 hours in (d). Moreover, this hardening can be performed by the 
approach learned from the former. 

[001 8] The coat which was made to harden or dry the functional coating agent constituent of this invention, and 
was formed has many properties, such as the outstanding resistance febrility and static-free nature, 
electromagnetic wave shielding, and electric-field shielding nature. Therefore, the functional coating agent 
constituent of this invention can be used suitable for various fields as resistance exoergic material, an anti- 
electrostatic material, an electromagnetic shielding material, an electromagnetic wave absorber, etc. 
[0019] 

[Example] Hereafter, this invention is not limited by these although an example explains this invention in more 
detail. 

Example 1 heat loess glass The GS600A1 (Homer Technology sale; trade name; constituent with which 
ORGANO siloxane and curing catalyst which use organopolysiloxane as base resin and have functionality side 
chain as cross linking agent in it were blended) 100 weight section, the isopentyl alcohol 20 weight section, and 
the carbon nanotube (Graphite[ by the high peri-on KATARISHISU international company ] Fibrils-Grades 
BN) 5 weight section were mixed with the ball mill for 6 hours, and the coating agent constituent was prepared. 
This coating agent constituent was applied to the methacrylic plate on the spray coat, and was used as the paint 
film of 200 micrometers of thickness. This was held at 120 degrees C with curing oven for 2 hours, and the 
paint film was stiffened. The thickness of this hardening coat was 1 00 micrometers. About the methacrylic plate 
with which the above-mentioned hardening coat was formed, the surface-electrical-resistance value and the 
volume-resistivity value were measured using Mitsubishi Chemical Law Lester HP. 3.375x103 (omega/**) and 
a volume-resistivity value were set to 101.93 (ohm-cm) by the surface-electrical -resistance value, and the result 
showed the good value. 

[0020] It sets in the example 2 example 1, and is heat loess glass. It replaces with GS 600A1, and is the 
SERAPURO tex made from NIKKEKO, Inc. L2033 (Product made from NIKKEKO; trade name; constituent 
with which the solvent for high temperature was blended with the ceramic particle) was used, Except having 
made the addition of a carbon nanotube into 6 weight sections to the SERAPURO tex 100 weight section, and 
having held hardening of a paint film for 2 hours, and having performed it by 80 degrees C, in ordinary 
temperature, half a day Like an example 1, prepare a coating agent constituent, apply it, consider as the paint 
film of 200 micrometers of thickness, it was made to harden, the methacrylic plate with which the hardening 
coat of 1 00 micrometers of thickness was formed was obtained, and it examined like the example 1 about it. In 
the result, 3.375x103 (omega/**) and a volume-resistivity value were set to 101.92 (ohm-cm), and the surface- 
electrical-resistance value showed the good value. 
[0021] 

[Effect of the Invention] According to this invention, the functional coating agent constituent containing a 
carbon nanotube or a carbon micro coil equipped with many functions, such as the resistance febrility and 
static-free nature which could apply to homogeneity easily by desired thickness, and could form the uniform 
and strong coat easily, and were excellent, electromagnetic wave shielding, and electric-field shielding nature, is 
offered. The functional coating agent constituent of this invention can be used suitable for various fields as 
resistance exoergic material, an anti-electrostatic material, an electromagnetic shielding material, electric-field 
shielding material, etc. 



[Translation done.] 
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